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Instructions 2AS/A Ambience Synthesizer 


The 2AS/A is a dual channel analog delay unit that uses MOS bucket brigade devices. The 2AS/A fea- 
tures internal (and provision for external) voltage controlled delay time, adjustable recirculation and cross + 
channel mixing for control of reverberation time and front—rear incoherence, conventional reverberation Ss | 
output for musical instruments, ability to handle a wide range of input and output levels, mode mixing, and 
overload indication. The 2AS/A has been designed for use in music reproduction systems as an ambience q 
synthesizer. When properly set up it is capable of producing a realistic sensation of spaciousness which the 
user may tailor to his/her taste. Its voltage controlled clock and mixing capabilities allow it to be configured 
in a number of ways for delay effects such as phasing, flanging, chorus, and vibrato. External voltage control 
for special effects must be supplied by the user. The kit includes the circuit boards, components, chassis, ned 
cover, 12 VAC power supply, and complete assembly instructions. 


Specifications 
(typical unit) » 
input impedence 15KQ Now 2AI1KRN 
VCO input impedence IMo 
dynamic range 48dB 
delay bandwidth 5.5KHz 
power consumption <5W 
size 11%" x 10" x 4” ‘ 
: weight 6% Ibs. : 
. Control Capabilities 
time delay (tg) voltage controlled from approx. 1mS to 100mS 
+12V to OV 
recirculate zero to oscillation 
cross mix zero to oscillation 
direct-delayed mix zero to 1:1 (depends on input signal level) 
at reverb out 
mode mix zero to 1:1 between 4/6ty , 5/6tg , 6/6tg 
Applications 


— ambience synthesis in home or professional music reproduction systems 


— reverberation for musical instruments such as electric guitar or synthesizer—may also be used in small 
amounts to liven up excessively ‘‘dry’’ recordings in 2 channel systems. 


— chorus, vibrato, phasing, and flanging effects with external voltage control 


* 


These specifications are rough ly the best that can be expected. Both distortion and noise will increase 
as delay, recirculation, and cross mix are increased. 


Assembly 


The quality and performance of the finished kit is largely dependent on the care with which it is as- 
sembled. If you have never assembled an electronics kit before you should either seek the assistance of an 
experienced kit builder or postpone the assembly until you have become familiar with the identification of 
electronic components and basic principles of electronics. You may find it helpful to put a check in the pa- 
rentheses after each instruction step has been completed. 


(yy 1. Clean the 3 printed circuit boards with a piece of Scotchbrite® to remove any traces of oxidation. 
Wash the boards in soap and water to remove grease and the residue of the Scotchbrite® , Scotchbrite® 
is a registered trademark of the 3M Company. 


(2. NOTE: DO NOT REMOVE ANY OF THE INTEGRATED CIRCUITS FROM THE BLACK CON- 
DUCTIVE FOAM UNTIL INSTRUCTED TO DO SO. 


Using the parts list and the printing on the component side of the boards, locate and install all bare 
wire jumpers on both AS-A1 boards. There are 25 jumpers on each circuit board. The jumpers are made 
by stripping the insulation off the small gauge solid wire. The jumpers should lie flat and straight on the 
circuit board. Trim the jumpers on the foil side of the circuit so that 1/16” to 1/8” of wire remains and 
bend the leads flush with the foil. 

Alternately, you may choose to install and solder each jumper and component individually with- 
out bending the leads against the foil. This makes it easier to remove components should there be a mis- 
take or component failure. If you choose not to trim and bend the leads before soldering, you should 
install the component, complete the solder joints, then trim the leads flush with the tops of the solder 
joints. A pair of large, flat faced toenail clippers makesneat flush cuts of component leads. 


3. Solder all of thé jumpers. Make all solder joints with a 30 to 50 watt iron using the solder supplied 
with the kit or an equivalent 60/40 alloy resin core solder. Do not use acid core solder or any type of 
paste flux. We will not guarantee or repair a kit assembled with acid:core solderfor paste flux. 


4. Install all 1/4 watt resistors. All resistor bodies should lie flat on the circuit board. Bend the leads 
to fit the hole spacing so that strain is not put on the body of the resistor. Trim and bend the leads as 


before and solder all connections. - 
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(we 5. Install all capacitors. Make certain that the orientation of the tantalum capacitors agreeswith the 
polarity printed on the board. Note that the capacitors with tubular bodies lie flat on the board while 
the ceramic disk and dipped tantalum capacitors stand upright with the leads bent carefully at right 
angles near the body of the capacitor. Bend the leads of each capacitor to fit its hole spacing so that 
strain is not put on the body of the capacitor. See Figure 1 below. Trim and bend the leads as before 
and solder all connections. 
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Install the 5 trimpots, R45, R46, R47, R48, and R94. All trimpots should stand vertically with 
their bases flush with the circuit board. Do not attempt to trim or bend the leads of the trimpots. 
R94 should face away from the circuit. Solder all connections. 


7. Before installing the male Molex wafer connectors, orient each one as shown in the pictorial and 
carefully pull the indicated pin from the body of the connector with a pair of pliers. Do not disturb any 
of the other pins. Push a nylon blocking pin into the corresponding hole in each female Molex con- 
nector shell. Always orient the ramp of the female connector up for making reference to contacts. 
Install the male Molex connectors. Push the connectors flush with the component side of the board and 
solder. Do not attempt to trim or bend leads. Be sure to orient the connectors so that the connecting 
leads point away from the circuit board. 


8. Use a pair of pliers to break off the cast metal tab on the mounting surface of each of the poten- 
tiometers R1 through R5. 

Using 3/8” nuts, loosely fasten resistors R1 through R65 to the front panel in the proper order. 
Orient the circuit board so that the order of pot values corresponds with that on the front panel and 
push the leads of the pots through the holes provided for them. Turn the assembly so the foil side of 
the board faces up. Place support under the back edge of the board so that the circuit board is held per- 
pendicular to the front panel. Before soldering each pot, make sure that it is seated on the circuit board. 
The 3/8” nuts may be tightened to hold the pot securely while it is being soldered. You will have diffi- 
culty installing the circuit boards in the front panel later if you fail to seat the pots properly, perpendi- 
cular to the circuit board. Remove the boards from the front panel after this step has been completed. 


9. Install transistor Q1 and diodes D1 and D2. Note that glass encapsulated diodes are fragile. Bend 
the leads by grabbing the diode lead near the body of the diode with a pair of needle nose pliers. 
Push the diode lead against the pliers on the side of the pliers opposite the body. The flat on Q1 should 
match the flat shown on the printed side of the board. Solder all connections, 


10. Install the level indicator light emitting diodes, LED1 on both circuit boards. Twist together two 
3%"' long pieces of insulated small gauge solid wire and connect the LED to points A and B on the cir- 
cuit board. Check to see that polarity is correct. The flat side of the LED is the cathode. Connect the 
cathode to point B and the anode to point A on the AS-A1 boards. 


11. Put the boards aside temporarily. Using the chassis diagram and wiring table, install transformer 
T1 and fuseholder F1 on the back panel. Install the line cord and the strain relief using a pair of pliers 
to crimp the strain relief 3” from the end of the line cord while pushing it into the chassis. Use 4 - 40 
screws, nuts and lockwashers to mount the power transformer, T1. 


12. Press the 4 nylon standoffs in the holes in the back panel provided for them. The standoffs face 
into the chassis to hold the power supply board. 


13. Mount switches $1 and S2using *%’’ long,4-40 screws, nuts and lock washers. 


14. Install RCA jacks J1 through J10 on the back panel. See figure 2 for the order of washer and lug 
placement. Tighten the retainer nuts firmly but not tight enough to shear the nylon flat washers. The 
fiber washer and nylon flat washer electrically isolate the RCA jacks from the chassis. This is inten- 
tional and we do not recommend any alteration of this feature. 


Power Supply Assembly and Testing 


15. Using the power supply parts list and the printing on the component side of the AS-B1 board, 
locate and install all components on the board. Before soldering, double check diode and capacitor 
polarity and the orientation of voltage regulators Q1, Q2, and Q3. The flat face of each of the three 
terminal voltage regulators must match the flat shown on the printed side of the circuit board. Bend 
the leads of the voltage regulators carefully and avoid putting strain on the leads. The 3 voltage regula- 


tors should not touch one another. Bend the regulators away from each other after they have been 
soldered in. 
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Chassis is Nylon Flat Washer 
Flat Lug Ring 
Fiber Washer 
Retainer Nut 
FIGURE 2 


PHONO JACK MOUNTING PICTORIAL 


Phono Jack 


Ww 16. Using the wiring table, wiring pictorial, and figure 3, complete the wiring of the power supply 
and power supply connectors. Use the small gauge stranded wire (if supplied with the kit) for making 
the connections to the power supply connectors. 

Notice that the contacts that load into the female connector shells have a pair of long tabs and a 
pair of short tabs. Carefully strip 1/8” of insulation off of each wire from the power supply board. 
Place the wire end in the contact so that the long tabs will fold over the insulation and the short tabs 
will fold over the conductor. Use needle nose pliers to fold the contact tabs over the wire end. Being 
careful not to get solder or resin on the wiring part of the contact, solder the crimped wire to the con- 
tact. Use as little solder as possible. Carefully push the assembled contacts into their proper slots in the 
female connector shells. The contact should be pushed in far enough and no further than to allow the 
locking barb on the contact to clear the hole provided for it in the female connector shell. Be very 
careful to install the prepared contact in the proper slot the first time. It can be quite difficult to 
remove and re-install an improperly located contact. 


(17. Snap the completed power supply board on the nylon standoffs. The AC-input side of the board, 
should be adjacent to the power transformer. Install a 1/4 amp fuse in the fuse holder F1. Plug the line, 
cord in and turn the supply on. Using a voltmeter, measure each of the power supply voltages relative 
to ground on the contacts of each power supply connector. All supply voltages should be within 10% 
of 12 volts. Make sure the positive voltages are positive and the negative voltages are negative with res- 
pect to ground. If the power supply does not work and/or blows the fuse, you have probably installed 
the regulators improperly and/or made a wiring error. The LED pilot light should glow when the 
supply is turned on. Do not proceed with the final assembly until the power supply is working pro- 
perly. 

fF 18. NOTE: READ THE FOLLOWING BEFORE REMOVING INTEGRATED CIRCUITS FROM 

THE CONDUCTIVE FOAM. 


MOS devices are susceptible to damage by relatively low DC voltages applied across the leads of 
the device. It is easy to acquire a potential difference of many hundreds of volts between your body 


and ground by walking on dry carpet in tennis shoes. The same sort of potential differences may be 
present on your workbench. 

Although it is not necessary to ground yourself, your tools, and the components to an Earth 
ground, it is necessary to bring yourself, your tools and the components to the same potential before 
handling and installing the MOS devices. Your skin is a conductor and can be used to equalize poten- 
tials between everything involved. 

Remove integrated circuits 12 through 16 ONE AT A TIME from the foam. Handle the foam 
with both hands as you remove the IC, Hold the IC between thumb and forefinger touching all the 
pins. With the other hand, touch the printed circuit foil pattern where the IC is to be installed. Press 
the IC into place, simultaneously making a double check of correct position and orientation. The semi- 
circular notch or dot on the end of the IC package must match with the outlines printed on the circuit 
board. Never cut or bend leads of the IC packages. While still holding the component in the board, 
handle your solder and soldering iron with the other hand. Several seconds of handling is long enough 
in humid climates, Handle the parts and tools longer if you work in a dry climate. Even with the 
devices in the circuit, it is still possible to damage them with stray voltage. Avoid touching the con- 
ductors or devices in the circuit any more than necessary. Use this procedure for installing each MOS 
device. Press the IC’s firmly onto the board before soldering. Most soldering irons with 3 wire line 
cords have grounded tips. If you do not use a soldering iron with a grounded tip, you should assure 
yourself that the iron you use does not carry an AC or DC voltage on the tip. When you feel confident 
that you have done everything possible to avoid damaging the integrated circuit with stray high volt- 
age, solder all connections and repeat the procedure for each of the MOS devices. 


() 19. Both boards should now be checked for correct component location and orientation. Check 
to make sure that all connections have been soldered and that there are no solder bridges or cold 
solder joints. 


(1 20. Using the wiring table, wiring pictorial and figure 3, complete the connections between RCA 
jacks J1 through J10, switch S2 and the female input-output printed circuit connectors. Again, refer- 
ence to the female connector shells should always be made with the ramp up. Refer to the instructions 
for assembling the power supply connectors and repeat the procedure for the input-output connectors. 
Use the small gauge wire for making connections between J1 through J10, S2 and the female connect- 
ors. Again, carefully solder the wires to the contacts avoiding any degradation of the wiping surface. 


(XY 21. Press the tinnerman nuts over the edges of the front and rear panels. Check to see that the tin- 
nerman nuts are well seated. 


S. 


22. Peel the rubber feet from the protective backing. Press them firmly to the bottom cover near 
each of the corners approximately an inch from the adjacent edges of the cover. 


Final Assembly and Adjustments 


The boards are now ready to install and check out. On one of the boards put a 3/8" lock washer on 
the bushings of R1, R2, R3 and R4. Put a 3/8” solder lug on the delay time control, R5. Use stranded wire 
to connect the lug to the ground bus used by the RCA jacks on the back panel. Orient the front trim panel 
over the front of the chassis so that the holes match. Snap the three plastic LED clips into place from the 
outside of the chassis. These will hold the trim panel to the front of the chassis. Mount the board to the 
front panel using a 3/8” flat washer and nut on each pot bushing. Turn the shafts of potentiometers R1, 
R2, R3 and R4 fully counter clockwise. Turn the shaft of potentiometer R5 fully clockwise, Do not put 
the knobs on the shafts until both boards have been tested. With power off, plug one of the power supply 
connectors on to the lower board. Always orient the ramp of the female connectors so that they face up 
when connected. Turn all mode mix trimpots R51, R52 and R53 and reverb trimpot R50 fully counter 
clockwise. Turn the bias trimpot, R94, to the center position. Plug the unit in and turn the power on. The 
level indicator LED should flash momentarily when power is applied. If the pilot lamp does not stay on 
turn the unit off, unplug the line cord, remove the circuit board, and recheck all component locations. 
Check again for wiring errors, solder bridges, cold solder joints and breaks in the printed circuit foil. 
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If the pilot lamp stays on when the unit is turned on, proceed with the testing and adjustment. After 
the unit has run for several minutes, lightly touch each of the voltage regulators on the power supply board. 
They should feel warm to the touch. If any regulator is too hot to touch, something in the circuit is draw- 
ing too much current, and the board should be removed and rechecked for solder bridges and improper 
connections. 

The bias for the inputs of the delay devices may be set in the following way. With respect to ground, 
measure the power supply voltage used for the clocks and delay devices 5 rately as possible. This is pin 
4 on the power supply connector. Turn the bias control trimpot, R94, Until 32% of the power supply volt- 
age appears across jumper J20 and ground. It is possible to improve slightly the bias setting that was obtain- 
ed above, if you have an oscilloscope and function generator, as follows. With power off, plug the lower in- 
put-output connector on the circuit board. Rotate the delay time control, R5, to the midpoint of its swing. 
Turn the power on. Set your function generator to ouput a 1V peak to peak sine wave at about 1KHz. Con- 
nect this signal to the rear panel input jack. Adjust the input level control R1 until the level indicator LED 
fiashes and then reduce the setting slightly. Now look at the signal at the junction of R60 and C41, Don’t 
despair at the quality of the signal at this point. Remember that it gets heavily filtered before getting to the 
output. Rotate the bias trimpot, R94, to center the signal in the region between clipping. 

If everything works to this point, turn the unit off and unplug both connectors from the lower circuit. 
Put a locking ring over the level indicator LED. Snap the LED into the lower clip mount and press the lock 
ring over the back of the clip to hold the LED in place. 

Mount the other circuit board in the upper set of five holes. Use washers as before on the inside and 
outside of the chassis on the pot bushings. Make two 1%” spacers out of the 1” and ‘4”' plastic spacers. 
Put the spacers between the boards at the holes near the rear edge of both boards. Fasten the boards to- 
gether temporarily with the long 6-32 screws and nuts. 

Repeat the checkout and adjustment procedure described above. Connect only one set of power 
supply and input-output connectors for testing the upper board. If the board checks out properly, turn the 
unit off. Plug in the connectors for both channels. Turn the unit on and feel the voltage regulators after a 
few minutes of operation. They should now feel quite warm to the touch and perhaps too hot to touch for 
a long period of time. 

Turn the unit off. Unplug the power cord. Remove the upper board from the front panel. Fasten the 
completed rear panel to the lower chassis cover with 3, 6-32, 3/8” long screws. To make the circuit board 
mounts, push the long 6-32 screws through the holes in the lower cover. Put 3, #6 fiber (flat) washers on 
each screw and thread 6-32 nuts down tightly on each stack of washers. The lower circuit board should still 
be mounted to the front panel. Put a lock ring over the lower level indicator LED cable. Push the LED into 
its clip mount and press the lock ring over the clip mount to hold the LED in place. Lower the front panel 
with lower circuit board over the long 6-32 screws. Put the 1’ and %” long spacers on top of the lower 
board over the long screws to make two 1%” long spacers to support the upper circuit board. Fasten the 
front panel to the lower chassis cover using 3, 6-32 3/8” long screws. Now mount the upper board. Don’t 
forget the 3/8’’ lock washers on each pot bushing on the inside of the chassis, and the 3/8” flat washers on 
the outside. Use 6-32 nuts and #6 lock washers to fasten the upper board to the rear chassis mounts. Mount 
the two remaining LEDs as before. Install all the power and signal connectors. Fasten the top chassis cover 
to the completed lower chassis with 4, 6-32 3/8" screws. Press the knobs on the shafts of the pots so that 
the indicator line on the knob swings from min to max or low to high as the pot is rotated. Wipe a very 
small amount of vaseline on the pot shafts before pressing the knobs on. The lubricant makes it easier to re- 
move the knobs for service of the circuit boards. 

If problems arise during checkout that cannot be traced to improper component placement or orienta- 
tion, cold solder joints, solder bridges, wiring errors, etc., please call or write our repair staff for recommen- 
dations. Note: The serial analog delay devices are expensive. If you suspect that one of them has failed, it 
is strongly recommended that you not remove it from the circuit unless you are certain of your diagnosis. 
Removal of a good integrated circuit from the circuit greatly enhances the possiblity of damaging it with 
stray high voltage. 
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and ground by walking on dry carpet in tennis shoes. The same sort of potential differences may be 
present on your workbench. 

Although it is not necessary to ground yourself, your tools, and the components to an Earth 
ground, it is necessary to bring yourself, your tools and the components to the same potential before 
handling and installing the MOS devices. Your skin is a conductor and can be used to equalize poten- 
tials between everything involved. 

Remove integrated circuits 12 through 16 ONE AT A TIME from the foam. Handle the foam 
with both hands as you remove the IC. Hold the IC between thumb and forefinger touching all the 
pins. With the other hand, touch the printed circuit foil pattern where the IC is to be installed. Press 
the IC into place, simultaneously making a double check of correct position and orientation. The semi- 
circular notch or dot on the end of the IC package must match with the outlines printed on the circuit 
board. Never cut or bend leads of the IC packages. While still holding the component in the board, 
handle your solder and soldering iron with the other hand. Several seconds of handling is long enough 
in humid climates. Handle the parts and tools longer if you work in a dry climate. Even with the 
devices in the circuit, it is still possible to damage them with stray voltage. Avoid touching the con- 
ductors or devices in the circuit any more than necessary. Use this procedure for installing each MOS 
device. Press the IC's firmly onto the board before soldering. Most soldering irons with 3 wire line 
cords have grounded tips. If you do not use a soldering iron with a grounded tip, you should assure 
yourself that the iron you use does not carry an AC or DC voltage on the tip. When you feel confident 
that you have done everything possible to avoid damaging the integrated circuit with stray high volt- 
age, solder all connections and repeat the procedure for each of the MOS devices. 


(V) 19. Both boards should now be checked for correct component location and orientation. Check 
to make sure that all connections have been soldered and that there are no solder bridges or cold 
solder joints. 


(4 20. Using the wiring table, wiring pictorial and figure 3, complete the connections between RCA 
jacks J1 through J10, switch S2 and the female input-output printed circuit connectors. Again, refer- 
ence to the female connector shells should always be made with the ramp up. Refer to the instructions 
for assembling the power supply connectors and repeat the procedure for the input-output connectors. 
Use the small gauge wire for making connections between J1 through J10, S2 and the female connect- 
ors. Again, carefully solder the wires to the contacts avoiding any degradation of the wiping surface. 


Ww 21. Press the tinnerman nuts over the edges of the front and rear panels. Check to see that the tin- 
nerman nuts are well seated. 


(4 22. Peel the rubber feet from the protective backing. Press them firmly to the bottom cover near 
each of the corners approximately an inch from the adjacent edges of the cover. 


Final Assembly and Adjustments 


The boards are now ready to install and check out. On one of the boards put a 3/8’ lock washer on 
the bushings of R1, R2, R3 and R4. Put a 3/8” solder lug on the delay time control, R5. Use stranded wire 
to connect the lug to the ground bus used by the RCA jacks on the back panel. Orient the front trim panel 
over the front of the chassis so that the holes match. Snap the three plastic LED clips into place from the 
outside of the chassis. These will hold the trim panel to the front of the chassis. Mount the board to the 
front panel using a 3/8” flat washer and nut on each pot bushing. Turn the shafts of potentiometers R1, 
R2, R3 and Ré4 fully counter clockwise. Turn the shaft of potentiometer R5 fully clockwise. Do not put 
the knobs on the shafts until both boards have been tested. With power off, plug one of the power supply 
connectors on to the lower board. Always orient the ramp of the female connectors so that they face up 
when connected. Turn all mode mix trimpots R51, R52 and R53 and reverb trimpot R50 fully counter 
clockwise. Turn the bias trimpot, R94, to the center position. Plug the unit in and turn the power on. The 
level indicator LED should flash momentarily when power is applied. If the pilot lamp does not stay on 
turn the unit off, unplug the line cord, remove the circuit board, and recheck all component locations. 
Check again for wiring errors, solder bridges, cold solder joints and breaks in the printed circuit foil. 
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Repair Service 


If you have a problem that you cannot solve, the kit may be returned for factory service. Please return 
the entire unit and remove all modifications and additions. 

A confirmation sheet will be sent upon receipt of the kit. Please do not ask for an estimate or a de- 
tailed report on exactly what was done in repairing your unit, we cannot provide this service. 


SHIPPING INSTRUCTIONS 


> Pack in a large carton with at least 3 inches of padding on all sides. Do not attempt to return the 
kit in the original box. 
* Include all relevant correspondence and a brief description of the difficulty. 
Ship prepaid by UPS or insured Parcel Post. We cannot pick up repairs sent by bus. 
* — Ship to: 
Southwest Technical Products Corp. 
Repair Department 
219 W. Rhapsody 
San Antonio, Texas 78216 


How It Works 


The schematic and block diagram of the 2AS/A have been included in the instruction set. The analog 
input signal is first mixed with the delayed output of both channels providing control of recirculation and 
cross mixing. The overall gain of the mixer stage is controlled by varying resistor R11 in the feedback loop of 
1C1. The signal is then filtered and compressed. The input low pass filter is needed to limit the bandwidth 
of the signal before it is sampled and passed through the delay devices in discrete time. The compressor in- 
creases the level of low amplitude signals and decreases the level of high amplitude signals, i.e., it com- 
presses the signal. This allows a wider dynamic range of signals to be passed through the delay devices. The 
level indicator circuit rectifies and amplifies the signal and compares it with the voltage drop across a sili- 
con diode. The comparator changes state and drives an LED indicator through a buffer when positive or 
negative peaks at the inputs of the delay devices exceed approximately 0.6 V. 

A low pass passive filter precedes each delay device to prevent op-amp noise from being folded back or 
aliased down into the audio band and showing up as intermodulation distortion. 

The signal is sampled and clocked through the delay devices at a frequency determined by the voltage 
applied to the input of the VCO. The 2 phase clock required by the delay devices is derived from a pair of 
inverters that follow the VCO. The outputs of the last 3 stages of the delay chain are mixed and filtered. 
The 9 pole low pass filter smooths the signal out of discrete time and attenuates clock residue. After being 
expanded (the opposite of compression) to restore levels, the signal is mixed with the input to provide con- 
ventional reverb or other effects with external voltage control. A final stage with adjustable gain follows the 
expandor to provide the delayed output used in ambience synthesis. 


Use and Applications of the 2AS/A 


Most of us find stereo recordings pleasant to listen to although lacking in depth and spaciousness. 
Those who have invested in 4-channel reproducing equipment have done so (we think) in hope of hearing 
something closer to the “real thing’. Many who have listened to 4-channel systems have been sorely disap- 
pointed in their performance, not to mention the lack of standardization and paucity of encoded record- 
ings. In response to these reactions and our own misgivings about the state of the art of “‘quadraphonics”, 
we have developed the 2AS/A which we believe offers some substantial advantages over conventional 2 and 
4 channel systems. 


The 2AS/A does not increase the accuracy of reproduced sounds in any way. It does however, in most 
applications, and with many kinds of music, enhance the feeling of realism without degrading the informa- 
tion content of the signal that is first perceived. The 2AS/A allows the user to introduce delayed and limit- 
ed bandwidth signals from the rear and sides of the listening room in much the same way that a concert hall 
or auditorium does in producing multiple reflections of the direct and reflected sound from the walls and 
ceiling. 

It is recommended that you use a modest power amplifier-speaker combination for the secondary 
channels since the usable bandwidth of the 2AS/A is not much greater than 5 KHz, and because the level of 
the rear channels is usually kept well below that of the front speakers. Locate the secondary speakers in the 
upper rear sides of the listening room. They should not be directed at the listening area but rather towards 
each other or towards the walls or ceiling. The typical ambience system will require 4 power amplifier 
channels and 4 speakers as shown below. 


SECONDARY (REAR) 
SPEAKERS, 


left 
PREAMP 


left rear speaker 
SECONDARY 
POWER 

AMPLIFIER 


right rear speaker 


right front speaker 


PRIMARY (FRONT) 
‘SPEAKERS 


left front speaker 


PRIMARY 
POWER 
AMPLIFIER 


The 2AS/A will accept a wide range of input levels. You may take the signal from the most convenient 
output of your preamp or tape machine. The inputs of the 2AS/A are paralleled with another pair of jacks. 
If you have to break the signal flow to the primary power amp to get signals into the 2AS/A you can patch 
the break with one extra pair of cables from the input jacks of the 2AS’A. 

Before turning the 2AS/A on, turn the input level, recirculate, cross mix, and output level controls 
fully counterclockwise, and turn the delay time control fully clockwise. 

Use the signal at the OUT jacks for the secondary speakers. The REVERB OUT signal is used for other 
purposes. Note: the 2AS/A will oscillate and can damage the components in your system. Use caution in 
making the first adjustments of delay and input levels. Oscillation may always be stopped by rotating the 
input level controls to the low position. With the output level in the low position, increase both input levels 
until the level indicator LEDs begin to flicker, then reduce the setting slightly so that there is no flicker. 
Rotate the 6/6 mode mix trimpot R48 fully clockwise and leave the others in the fully counter-clockwise 
positions. Increase the output level so that you can clearly hear the delayed signal. Now rotate the delay 
control slowly counter-clockwise. You should notice that near maximum delay you can hear a high fre- 
quency tone and considerable distortion. In this region of the setting near maximum delay, you are viola- 
ting the sampling theorem* and the unit is failing to reject the clocking signals. For ambience synthesis, the 
2AS/A is used with delays much shorter than the maximum that is available. 

Gradually increase the settings of the recirculate and cross mix controls. You will have to reduce the 
input level slightly as you do so. Try mixing in greater proportions of the shorter delays by using a screw- 
driver to rotate the 4/6 (R51, and 5/6 (R52) mode mix trimpots clockwise. 

With the other controls at fixed settings: Increasing the cross mix of either channel increases the in- 
coherence (dissimilarity between one of the primary channels and the corresponding secondary channel) 
and reverberation time. It is generally desirable to have little or no coherence between the front and rear 


Ww 


channels. Increasing the delay time increases the reverberation time. Increasing the mode mix settings in- 
creases the dispersion or number of resonant modes in the response and increases the buildup of echo den- 
sity. Real rooms have a large number of resonant modes, many more in fact than the 2AS/A or any other 
ambience synthesizer can produce. 

By now it should be apparent that there are many possible settings of the controls—not all of which 
however produce pleasing results. Your own judgement should be used to determine the best settings for 
your situation. Experiment with speaker placement and loudness levels between front and rear, 

The most pleasing and realistic results seem to be obtained with the secondary speakers located in 
the upper rear part of the listening room and directed at each other or slightly towards the rear walls. The 
level of the delayed signal must be kept well below that of the primary signal otherwise you will degrade 
the direction and image information that is in the stereo signal. 

For best noise performance of the unit, it should be operated with the largest possible input signal 
consistent with the input requirements of the delay devices. A flicker or continuous glow of the level in- 
dicator LEDs means that signal peaks at the inputs of the delay devices are clipping or near clipping. The 
input level should be decreased until no flicker or glow is observed. 

You may wish to calibrate the delay time control The delay time, ty, is related to the clock frequency, 
fc, by tg on where N is the total number of stages of delay. Inthe 2AS/A, N is 3*1024=3072 stages 


per channel. The clock frequency at various positions of the delay time control may be measured with 
a counter or scope at pin 4 of IC12 or at any of the inputs or outputs of C13. 


* According to the Nyquist Sampling Theorem, it is possible to reconstruct waveforms from samples taken at twice the 
highest frequency to be reproduced. It is good practice to sample at several times the highest frequency to be reproduced. 


Music Applications of the 2AS/A 


Musicians have known for many years that there are a myriad of uses for audio delay. Reverberation, 
echo, chorus, flanging, vibrato, pitch change, and many other effects can be produced with delay devices. In 
the past, the production of these effects has required a lot of bulky, expensive, complex electromechanical 
equipment and haa been way out of reach of the low budget musician. Digital delay technology has over- 
come many of the limitations of the electromechanical equipment and has made effects possible that can- 
not be achieved in other ways. But, the price of a versatile digital delay unit is still out of reach of most 
musicians. The recent developement of serial analog delay devices has made it possible to offer a versatile 
audio delay unit at a reasonable cost. 


Reverberation 


A reverb output and reverb control have been incorporated into each channel of the 2AS/A. Most of 
the musical delay effect depend on a certain amount of the delayed signal being mixed with the input sig- 
nal. The extent of direct-delayed mix can be varied by turning the REVERB trimpot. Access to the RE- 
VERB trimpots of both channels is available through the holes in the top and bottom covers. Clockwise 
rotation of the REVERB trimpot increases the amount of delayed signa! mixed with the input signal. 

High level audio signals such as the outputs of guitar and microphone preamps or synthesizer outputs 
may be connected to the input terminals of the 2AS/A. Note: The 2 input terminals per channel are not 
mixing inputs—each channel will accept only one input. The use of RCA connectors instead of 1/4’ phone 
plugs was design concession to the Hi-Fi user. 

You will find that you have a tremendous amount of control over the quality of the reverb sound 
from the 2AS/A. It is important to experiment with various settings of delay time, recirculate, mode mix, 
and cross mix (if both channels are used). Beware of setting up conditions at or near oscillation. Again, 
avoid overdriving the inputs of the unit. You may find it helpful to make up “‘patch” sheets showing the 
positions of the various control for desirable effects. The reverb output level is not variable. It is recom- 


mended that you set the gain of your power amplifier at a low level while making adjustments to the 
2AS/A. This will help prevent damage to your system if the unit begins to oscillate. 


Chorus Effects 


Chorus effects (making one voice or instrument sound like several) may be produced with the 2AS/A 
used as shown below. 


If the clock frequency is varied slowly over a small range, the effect is enhanced due to the more ran- 
dom separation of voices. This can be done with external voltage control as discussed below. 


ext. volt. ext, volt, reverb control 
control in 


control in channel 2 


chorus 


channel 1 


Flanging-Phasing 


For these and other effects, an external low frequency oscillator is needed. 

A simple voltage divider and a 12-volt power supply mounted in a foot pedal control can also be used 
for external voltage control of the VCOs in the 2AS/A. The foot pedal control makes possible very “expres- 
sive” flanging and other effects under direct control of the musician. The VCO inputs of the 2AS/A require 
a voltage between O and +12 volts. If you use a low frequency oscillator, you must have the capability of 
giving the output a positive offset in this range. The flanging—phasing application is shown below. 
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mended that you set the gain of your power amplifier at a low level while making adjustments to the 
2AS/A. This will help prevent damage to your system if the unit begins to oscillate. 


Chorus Effects 


Chorus effects (making one voice or instrument sound like several) may be produced with the 2AS/A 
used as shown below. 


If the clock frequency is varied slowly over a small range, the effect is enhanced due to the more ran- 
dom separation of voices. This can be done with external voltage control as discussed below. 


Fixed or slowly 
varying elock 


ext. volt. 
control In 


ext. volt. reverb control 
control in channel 2 


reverb control chonnel 2 
channel 1 


chorus 


Flanging-Phasing 


For these and other effects, an external low frequency oscillator is needed. 

A simple voltage divider and a 12-volt power supply mounted in a foot pedal control can also be used 
for external voltage control of the VCOs in the 2AS/A. The foot pedal control makes possible very “‘expres- 
sive’’ flanging and other effects under direct control of the musician. The VCO inputs of the 2AS/A require 
a voltage between 0 and +12 volts. If you use a low frequency oscillator, you must have the capability of 
giving the output a positive offset in this range. The flanging—phasing application is shown below. 
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NOTE: If you use the external voltage control imports, solder a 1M ohm, ‘aw, resistor (supplied with kit) 
across each of the external voltage control input jacks. This grounds the CMOS inputs and keeps them from 
“floating.”’ 


Vibrato 


Vibrato is a low frequency repetitive pitch variation. FM effects can be obtained using the 2AS/A as 
shown below. The same constraints on external voltage control apply. The clock frequency change and 
hence the voltage change needed to produce pleasing vibrato effects is quite small. 

Experiment! Remember the 2AS/A is a synthesizer of sorts. It is not preset to produce any given 
function. Its versatility lies in the fact that it has been designed to be a general purpose delay device. 


Slowing Varying 


Extemal Voltage 
Control Input 


Signol In Delay Out with FM. 


vibrato 


Sahl 


xIW 300W 


Cth 


V-Sv2 WW4OVId 49018 


adn 


aadane 
BPODA 


indino Av13a | 


SINANI XIW SSO8D 
GNV 31V1ND8I938 OL 


|OULNO: 
A318 

4344ne 
1ndino 


S3OVIS ZIS 
9 AvTaG 


i) 
'o 


¥aLTid Ssvd MO JAISSWd 
ONISVITY-LLINV 


¥OLVSIGNI 


svie ® 
434508 


svie 2 
4343ne 


svi 2 
4344ne 


IOWIS ZIS 
5 Aviad 


YOSS3adWOD 
ve 


aaGNVvdX3 
at 


4NdiNO 
@a3A3¥ 


svig 2 
¥3ddNe 


svg 2 
¥343N8 


S39VvAS ZIS 
¥ AVI30 


xIW SsOxD 
@ Andino 


guaAay 


BV NDYIDIY 
1 indino 


12 


“~ oe ‘s J. ih ~ oe 


CONNECTOR WIRING \ PICTOR 


Connector Jap \< A” 


Insert blocking pin 
in slot 2. 


Sm 


< 
= 
” 
“ 
° 
pe 
re) 


Pull pin 2. om 
Connector WA KB 


FIGURE 3 


a? 1B 


. 


[ster T uencra [oauce | parr | rerminat [souoer| | part | renminat [sovoer | 
Ft primary 71 2teats pf} 
Sy Sa ee ee a 
none ft | p=] | re 
}& ingens tess f _f__}__}__t_"_{__{ =~ 
Sl a a a a eS ee 
Sey es ee a 
Pasar ves] Led pilot | anode | ves “| 
CS 
a Ee a SS 
7 | tint Taser [cna | vey | ke ver 
ESTs | 72 a ee 
i Ee Ee Ee Be Ee ee (ee Bs 
[ 10. | __ repeat steps 5 through 9 for the other power supply connector | 
ea ES a es 
ae eS a) | a 
LE eS eS oe ee Oe ee 
TT a ae ea ae 
LEC ae ae A oe 
ae oe EO 
Tn DM ae ea ee ae 
Ce ee ee ee Bs es a 
cle a ee ee ee ee 
Ei Ga 0 Be EE 
Caen a Te Te ee ee ee ee 
ESE EE eae ee 
a ES OS en ee ee a Pe 
a ee eee eee ee ee 
LE Lo a Be Lee: tee oe 
Pa ee ee. es Ee ee 
2 ee ee a ae ee eee 
Sy sini © oe AS OS SS a ee 
Es ES 
Mi pasar [A | ves | LED iovel ind] anode | 
29. 3%" twisted pair on i "7 am —— a 
repeat step 26 for the other AS-A1 board i | 


light connect 3/8" lug to input output ground buss solder connections 


— 


P Parts List - #2AS/A Ambience Synthesizer (Page 1 of 3 pages) 
In+Soldered 


board 1-2 


ohm linear taper potentiometer 

Cae arg ” ” 
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Parts List - 42AS/A Ambience Synthesizer (Page 2 of 3 pages) 


¥ “rao ‘ohm % watt 
vv R102 470 th th Meee 


Vgrnseayti tan GO i 
CIR re a ae 


Resistors - Cont. 


carbon film resistor Lv, ohm % watt 5% carbon film resistor 


R106 2K ae tre” or, Be tit ” ” 
“R107 10K Weis Wh Cae” er ” ” 
{R108 1M Wo ne oe ” ” 


” ” 


’ Capacitors 5 
. 
Lv 1 uF dipped tantalum (see note 1) - Y Scag 3300 pF poly 
C2 3000 pF poly (see note 2) “036.9100 pF” 
“4 c3 (0.1 UF ceramic “¥ c37 3300 pF” 
YYC4  8200pF poly : 038.1 ~—_uF dipped tantalum 
“C5 0.1 uF ceramic (see note 3) wag 4277639" 01 uF cexamic 
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Uvcg g200pF i C49 6:1 ur coranttt 
co 4 uF dipped tantalum C43 «1 uF dipped tantalum 
Y¥C10 0.1 uF ceramic iY caa 0.1 uF ceramic 
YJci1 470 pF»poly ~~ Cas 2200 pF” 
wy C12 0.1 uF ceramic C46 2200 pF ” 
YvV 013 1 uF dipped tantalum 1 uF dipped tantalum 
4 uF ceramic uF ceramic 
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£33 0.1 uF ceramic 
C34 500 pF poly 


1 uF dipped tantalum 
2 1 uF 5: a 
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VC53 1 UF dipped tantalum 
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Lf C67 «4.7 uF dipped tantalum 
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Parts List - #2AS/A Ambience Synthesizer (Page 3 of 3 pages) 
Semiconductors and Integrated Circuits 


2 
iz 


~~ 1C1 TLO82 dual Bi-Fet op-amp —— 1C12 CD4046 CMOS phase locked loop 
gi 102 i ee: a —— 1C13 CD4049 CMOS hex inverter 
ok Ic3 1g te ee a —— 1!C14 SAD1024 MOS Bucket Brigade Delay 
SK 1c4 ” , ” ” ” 1C15 ” “” ” ” ” 
OK IC5 ” ” ” ” Ic16 ” ” ” ” ” 
ae “ “es te a ae - “/~Q1  2N5210 silicon NPN 
ov eG ee ” D1 1N4148 or 1N914 
, IC8 ” ” ” 
aX cg ” “ " ” os D2 
ec: ar ee t ¥ LeD1 FLVI10 
bacl -»X_ 1C11_NE570 dual compandor ‘ 
Miscellaneous Power Supply Board 

— 11 Power Transformer 117 VAC primary va 2.7K % watt 5% resistor 


24V CT secondary 200 ma —Y“% cr 1000 uF 25v electrolytic capacitor 
% amp fuse (not slow blow) —¥ c2 ee 4 
—%c3 0.22 uF poly 


SPST slide switch ‘ i 
1 F 15V electrolyt 
DPDT slide switch a es uF 15V electroly’ ic capacitor 


13 ” 1 D 
; C6 0.22 uF poly 
RCA phone jack female chassis mount “3 ¢7 100 uF 15V electrolytic capacitor 


—< C8 0.22 uF poly 


oe le # a | zr — Q1 MC79L12-12V 3 terminal regulator 
Q2 MC78L12+12V 3 terminal regulator 
Q3 MC78L12+12V" " i 


—_v 
4 
—< D1 ___1N4004 rectifier diodes 
deg | ; ee —<p2 1n4004 =” " 
—<p3 1N4004 ” i 
D4 1N4004 ” Ls 
—*“ LeED1 FLV 110 


NOTE 1. Your kit may be shipped with one or more kinds of dipped tantalum capacitors. Dipped tanta- 
lums usually have a bulbous body with either a dot or a + sign to indicate the positive lead. The 1 uF 
value which appears often in the parts list is not critical. Do not be alarmed if your kit is shipped with 
1 uF, 2.2 uF, 3.3 uF, 4.7 uF or even 10 uF dipped tantalums. The two 1 uF dipped tantalum capaci- 
tors (C53 and C54) are somewhat critical. Do not make substitutions for C53 and C54. Some or all of 
the dipped tantalums may have color bands instead of letters and numbers to indicate capacity and 
voltage rating. 

The capacitors specified as dipped tantalum may be molded tantalum capacitors. These will be small 
black capacitors with radial leads and no markings other than a red dot on the top of the package that 
indicates the positive side. 

NOTE 2. Capacitors specified as ‘‘poly’’ will usually be polystyrene but do not be surprised if they are 
polycarbonate or mylar (polyester). These capacitors usually have tubular bodies with a colored band 
near one end. The band indicates which end of the capacitor terminates the outer foil. It is not a po- 
larity indication. 

It is possible that dipped mica capacitors could be shipped in your kit. These capacitors will work fine 
wherever a “poly” capacitor is specified. 

NOTE 3. Capacitors specified as ceramic may be either ceramic disk or ceramic. Some or all of the 0.1 uF 
ceramic capacitors may have the notation 100 nS which means 100 nano-Farads made by Siemens. 
100 nano-Farads is equivalent to 0.1 uF. 
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Please read the following carefully before beginning construction of the kit. Make corrections 

to your instruction set as indicated: 

W Change R1 in the power supply parts list from 2.722 to 2.7K a. 

2 On page 3, step 6 of the instruction set, 4 of the 5 trim pots are mislabled. Change R45, 
R46, R47 and R48 to R50, R51, R52 and R53 respectively. 

3, The power transformer is not a 12VCT unit as stated in the parts list. The transformer 
secondary when rectified and filtered provides approximately +15V. 

\ When installing resistors in the circuit boards, omit the following and replace them with 
solid wire jumpers: R68, R72, R83, R87, R101 and R105. Make a note on your parts 

list by each one of these—cross out 220 « and write JUMPER by each resistor value. 

4 Write in the new values for the following resistors R7—27K, R9-47K and R10—47K. 
You may note on the first page of your instruction set that the input impedence is now 
approximately 27K. 

The following modification to the 2AS/A circuit is not essential, but it improves the 
operation of the output stage. The modification requires no foil changes. The improved 
‘output stage looks like this: 


—To make this modification, do not install J4, R30 and R31. 


Solder a piece of solid wire in the J4 hole closest to the front edge of the board. Bend this 
wire (on the foil side) over to the adjacent ground bus and solder. 


a 220K% resistor in the R31 position. wchead s€ Hhe |K 5 listed 
poe , feedback resistor as shown below. 
Solder a jumper wire as shown between J7 and the unused lug of R4—do not remove J7. 
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2AS/A Addendum 


erchange R30 and R31 as shown on the overall schematic. They are correct as shown on the 
circuit board and parts list. 


Change R1 in the power supply parts list from 2.72 to 2.7KQ. 


On page 3, step 6, of the instruction set, 4 of the 5 trim pots are mislabled. Change R45, R46, 
R47 and R48 to R50, R51, R52 and R53 respectively. 


The power transformer is not a 12VCT unit as stated in the parts list. The transformer, secondary 
when rectified and filtered, provides approximately +15V. 


Should the output stage (% IC5) in either or both channels of your 2AS/A oscillate at low settings 
of the output level control, change R31 from 1K to 22K. This reduces the range of output level 
variation but suppresses the tendency to oscillate. 


Remember, if you need short delays for chorus, flanging, or vibrato effects you will need to turn the 
5/6 and 6/6 mode mix pots “OFF” and turn the 4/6 mode mix pot fully “ON’’ (fully clockwise ro- 
tation). For ambience synthesis, a more general mix of 4/6, 5/6 and 6/6 delays is desirable. 


On page 13, the connector wiring pictorial shows the labels for the two Molex connectors incor- 
rectly. The power supply connector should be labeled KA and the input/output connector should 
be labled KB. 


wenn ee eee 
os missing whicls I purchased along 


wits sockets for all the 1es.Des 


1,4 Technical 24 Corporation, 219 W. Rhapsody, 


NAME Slomes MN. Green 


(FIRST NAME) (MIDDLE INITIAL) (LAST NAME) 


Rural Route. Rural Box No. P.O.Box No.. 


Sweet Adis SAS Cypress St. 
City, Dixon” state Colt 


Date opp fp zPVS629 


San Antonio, Texas 78216 


DO NOT WRITE IN THIS SPACE 


: ES BC 


Fr re | rea | sen | cm [ sam [spc 


CATALOG NUMBER 


TOTAL PRICE 
Dollars Cents 


FS HK CO MINTO Pa Ros MLUnVWe x yor 


67890 


456789012345 678 


ALSO CANADA 
CHARGE X 


Master charge 


BANKAMERICARD 


!f you wish to order and charge to your Bank 
Americard or Master Charge just fill in below: 


wat) 


Si ur Name Amt. of Order 
thats, es 
C gs Green 


Print Name Exactly As It Is On Your Card 


— Inter Bank #1OIS wsen 
Enter Date Above 
VS Gol 


mber On Your Card 


W-79 


Good thru 


S\o 4 
Enter Above the Exact Nu On 
S25 Cupress St 


Your Billing Address 


Dron Calif 
ity 


State 


§sqin 
Zip 


We can ship via Air Parcel Post, Pa 


You so request. Contact 
delivery information. 


TAX (See Note Below) 


See other side for shippi 


Southwest Technical Prod 
to make changes in materials, 
livery time or prices without 


lucts Corporation reserves the right 


Specifications, accessories, de- 
notice. 


€.0.D. ORDERS must be accompanied by 20% 
Delivering carrier will require cash or certified 
payment of C.0.D. amount. No 
countries outside USA, 


Deposit. 
check in 
€.0.D. for FPO, APO or 


C.0.D. ORDERS 


ARE PLUS SHIPPING COSTS 


SEE OTHER SIDE FoR 
DETAILED SHIPPING INFORMATION 


cel Post Special Hand- 
ing or Special Delivery, Air Express, Bus or Air Freight, if 
your local office for rates and 


R22 


LED 


LEVEL SENSOR 


2,3 10,8 
ahi B 
15 1/21C15 
A 
i Ladats to +12 volt A supply 
7,9 R88 = T 
A ace 1/2 1C16 ea : : 
1,4,13,16!2 C59 - a i) to +12 volt D supply 
BIAS ] R64 C42 R59 
q alcnanaia if to -12 volt supply 
= R69 C41 
Ect ECE RIRING | er ere wr 
i R69 4! R60 Ay to -12 volt supply 
79 ll 
14,3. 10,85 3/72 1c14 MODE MIX 
ss 2 1/2114 a 6/6 R48 
ra A 
pee cle Ree 
38 
L C36 es Cc 
— 27 
C36 A OUTPUT 
TO PIN 4KB haver ees : 
tT R30 RA 
Ke 10 c19 
15°1/21C11 1 DELAY OUT 
TO PIN 6KB 
Cc 
R90 
‘i = REVERB OUT 
INPUT >— 
FROM PIN 1KB C25 RSS TO PIN 7KB 


AMBIENCE SYNTHESIZER 2AS/A SCHEMATIC 
ONE CHANNEL SHOWN 


PIN 9 
KB 


= EXTERNAL VOLTAGE 
CONTROL INPUT 


